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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a P-type guide 
layer from absorbing light so as to improve a 
semiconductor laser device in laser output. 
SOLUTION: An active layer 5 of InGaN/GaN is 
sandwiched in between a P-type clad layer 71 wider 
than the active layer 5 in forbidden bandwidth and a 
stopper 42, a guide layer 41 is provided to the outside of 
the stopper layer 42, and a clad layer 4 is formed 
outside the guide layer 41, thereby carriers are trapped 
in the active layer 5, and light is confined in the active 
layer 5, the stopper layer 42, and the guide layer 41. In 
result, when emitted light is 380 to 430nm long in 
wavelength, none of the layers where emitted light is 
confined absorbs emitted light, so that an absorption 
loss can be eliminated, and a laser device of this 
constitution can be enhanced in laser output. 
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D§¥&#Ig] InGaN/GaN tCT^StlSM'ffiJS 5 ?g 
■ffiJg 5 J: »j t£gffiK^£>/£ V ^ p v y KM 7 1 h 
f/W4 2T«^ ZOtt-WZX'f KM 4 

1, *ffl*M»lfcd^v Kjf4T'^f SittCfc*;, 3r 

JS4 2 tjEM KM 4 1 icBHtJi&tofc. i©*g*. 
S#>'3 8 0 — 4 3 0 nm©i:gtC5tS:?StlR-rsM*'%© 
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FM£y£IMI>i©j£v^^ KMfct«Baa*i* 
lufBTSffiMttp^toiiugB^y KMtnl!©S5IB^ F 
3 i&^ft^^tt u-if^o 

[OOOl] 
[0 0 0 2] 

W^LTAlGalnN ^©ft^^ftfefflVN^©^. 

fr<bm&i}mtfim<<^z.£, 3Kft© i ox- 

[0 0 0 3] AlGalnN ^4^#iCfeVATtt, Mg£ F~^ 

-ffc-r^-ril^T^-So d©,^, AlGaN ©p§!©^y 
FMfc, InGaN ©vS'ffijfftl, AlGaN CO nS? ^ y FJS & 

%<Dm £&&f>mt £#ltai±£ SCH (Separate Conf 
inement Heterostracture)^Ejg^tI'btlTVA-5„ Zltl 
«U ^^^©MffiiJ^^V KJft'jfc*, £<biC-£© 
?MRiJfr<i^y FM-C^£«itT'&U, =*r^U7(i?S 

^ttnMGaN T-fey, ftWtepMGaN T^StlTS 
V, P^GaN ttMg£ F-7LfcfL m^RPJ^CO^fL 
m Zft? Z. £ iZ J; y fflgmt & L/TV^-S, 
[0 0 0 4] 

[5§B^'«^:LJ:e)^t--g)^li] ±120 J: e) 

ft S C H«itT? te, ^M^' 3 8O~4 3Onm0i 
•ffctt, p M:#-f FJf© F- A> h -e&SMg© 
3 8 0 — 4 3 0 nm©^?:P^llK-r-5 Lx^icfe-5C0T\ 

LTl/— !f«©m^7S:I^Lt$-eS3fe*S. 
[0 0 0 5] 
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2 - , ^ \ n • 

JftepS!©^y K*fcnS!©#-f KJftCR*ftTJ3 
y, ^(DnmCD^'-f KJfteiSttg£nM©*7y KMC 

[0 0 0 6] 9^1©3^t»i|S3«fcl/- 
[0 0 0 7] 

m<D tr y KM £ nmcofij KJffcSt * tiT £ l J , ^© 
^S. 3©^, «3*8feR*<3 8 0—4 3 0 nm©#^- 
•5 pM^-f Fji7!)'^V^fefe^C^©®iK^ ; ^T*)tl^V^©-e 

tfcffl^i^Lh-rs. sfe, jfeiipS^^yFJis. 

i4:tt*v^. pM^fW FJf"C&< p!^77 F^ 
20 tc «fe y^sji^s©^^ y rHcaAfeff ^ ifcic* y, 

ft y f&ffijs^^©*-/^- ^ n -^ft < ft y , *v y 

pSWW Fii?:^Lft^©T'pM)f©^Brra*« 

$ *u *®jem?sitiio*s&a««&Kifflat $ e> $ ^s 
[0008] $^{c, ms%.i<D3mmw!i>¥mfo\/- 

30 -Y K*«k y t>^WI©^$vxx h y^ftJR*UT%» 
i<, 3©«fc^fCn§5!MW^hy^5:ie^i:, M 
ttif{caA$nfe^^ y 7©EflCii*?i;^ ? lS< ft y, 
1/-- !Fffi;fr#[6Lh-t6„ 

[0 0 0 9] 

•5 =fo©T-«ft v EI i tisW^teM© u— U*f - 1 o o 

©±#B&SVr. U— !f*-7- 1 0 0 it, -9-7 7-f 7S« 
l&^bT^y, -?-©-9-7T-f7*Kl±{C5 0 nm© 
40 A1N Ay 7rM27!)W^5tlT^S 0 

[0 0 10] -t©Ay7T»2©±Klli, ^ffi^4. 0 
M m, a^-?SJg 2X10 18/cnA U 3 yffi$ 4 X 1 0 
18/cm3©i/y n>(Si) F-^GaN ^e>^5Sf^r^ U 7» 
Sn+jf3^^$^ -&©n+ M3M©±U±, MIS 
^Jl. 0/tm, «-?«8l2Xl 0l8/cm3, 
4X1 0l8/cm3c0i/'Jn>(Si) K-ynMAlo.08Gao.g2 
N fre>fifc«#^y KJf4*9KfiRS*iTv^„ ^^y K® 

4 ©±tc«, . 2 Mm, m#mm 1x10 is/ c 

ra3, 2/ 'J n 2X10 18/cm3c0 J/'J3^ (Si) K— 7" 

50 GaN *»6J**3ff-f. FM4 ItWE^S*^ *ffl^f-f KM 4 



' 1 <Z)±tCtt, mmffi2 0 nm, *mK2 X 1 Ol8/c 
n3, f U n >«R4 X 1 0 18/cb3©*/ U 3 > (Si) K- ^ 
nMAlo.i5Gao.85N >e>&&;*. r- >yA°jS4 2^^Sc$n 

[0011] ^LT, -?-(Z)Xh>yyN-ji4 2©±{Ctt, H 
;?5nm©GaN ^^^5 AU Tjf 5 1 h^S5 nm©In 
0:20Gao.80N ^A£#;rM5 2 T'*»£;*ftfc#S*^- 

#^*Bt (mqw) ©?&a»5«gg«sn. -t©?Sffii 

5 <d±ici±, mmm 1 . o ^ m, 2 x 1 0 17 

/aft v t<"7A (Mg) mm 5X10 19/c«3© p MAI 10 
0.08Gao.92N KM 7 1 jWgfifcSftt^ 

[0012] $ etc, if5vFi71 ©±(C{*, HR9C 
11/1^2 0 0 nm. *-;i4Bffi3 X 1 0l7/cm3, 
i/"7A(Mg)?IS5X 1 Ol9/cm3®pS!GaN f 72, MiP 
lijlOOnm, siv-;i/JRK6 X 1 0l7/cra3, V 
A(Hg)«Kl X 1 o20/ cm 3o[)p§9GaN ^^53^5? 
Wf7 3jb^&S*lTt\5. -e-bT, n>#^hM7 3 

±fcsio 2 ^ <b ^s^igi i o tmf&ts tu wtmm 1 . 

0©— WlClHWe>*lfe»lCNi/Au ©2»i^e>JsS;5«ffi 20 
SflggfiRStlTV^. — n+ M3±{Cl±Alfre>J&5 

[0 0 13] ftfC, 3CD^#fls^©SSl^^CO^T 

3Wi-*-5. JtiBu— o oi*. ^w&jmmiim 

m (WTMOVPE) ££Sft*Bffi£^J:»JSBi3ft 

* (H2 , N2) , h U ^ U f A (Ga(CH3) 3) GSTF r TM 

Gj fclBt-) , I>U^^;bT;i/^-^A(Al(CH3) 3 ) (M 
T l"TMA j fcfB-r) , NU^^;i/-f>^^A(In(CH 3 ) 3 ) 
(fi*T r TMI j fcflBi") , i/^>(SiH4)ili/^n^>^ 30 
i?oi-;bv^^i/'i/A(Mg(C5H5)2) (JWT r CP2Mg J 

[0014] *-r, ^«BS^&r«Masitcj: yfflofrufc 
al&iiii: lfe^I©t7r^7ifii ^movp 

fC, ^£ET'H 2 S:SSa21iter/4}-T'^3 0 #KLEf&gHC«J 
L&#6?SKl l 0 O'CWr^ 7IHR1 4^-= 3 f> 

[0 0 15] #ttC, ?&g4 4 0 0TC*TM£T3-tfC, H2 
5:20 liter/4}, NH3 5:1 0 liter/#, TMA & 1 . 8 X 40 

1 0 -Z^fr/friafy 1 . 5 bTAIN CD/N* 777 

SElOJBS&l 1 5 01C tC«j*U H24 2 0 liter/ 
4)\ NH3 & 1 01iter/4)\ TMG & 1 . 7X1- 0"4^;i// 
4)\ H2#yUC«fc*J 0. 8 6 p p m{C#SK^4xfei/5>5: 

2 0X10 -Z^JV/frT' 4 0 4>PS«*& U, flgffift 4 . 0 
M m, MT-MMZ X 1 0 18/cm3, £/ U 3>?&gE4 x 1 0 
18/cm3<JDS/'J n>(Si) F— 7°GaN fr&fftSKfaf * U 7H 

[0 0 1 6] #ac, -y-7 7-f 7^ISltf>i&gS: 1 1 0 0 50 
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TClC«#SrU N 2 X«H24l 0 liter/4}, NH3 410 lite 
r/4}, TMG & 1. 12X10-4W^\ TMA 2:0. 4 
7X1 0-4^;|//#, H 2 ^tC <fe y 0 . 8 6 p p mtC^r 

iisttfcs/5>4 1 x 1 o-8^;i//^r*6 oftrsm&L 

T, KiP^l. O/iE @-Pigg2Xl 0l8/cm3 *>.j 
3>«K4 X 1 Ol8/an3®2/U n>(Si) K-^nMAl 
0.08Gao.92N &e>jftS99y KM 4 &&&l,tz. 

[0017] ±ib®^5 v km 4 ^sm.\ J td&, m^x 

SK41 lOOTCCfiWU H 2 4 2 01iter/3\ NH3 & 
1 0 liter/4)-, TMG 4 1. 12X1 0-4^;i,/4}, H 2 # 
>UC«kt)0. 8 6 p pmfC#|R;*;ft£::>5>4l X 1 0 
-8^;i//4>T'54)-^«MLT. BtBftO. Urn, S-7- 
M1X10 18/cm3 ij n >gg 2X10 18/cm3<7)S/ 
•Jn>(Si) K-^nUSaN *»6ia«^ KM 4 1 SrJBfiR 

[0 0 18] /^IC, 110 0 

"CtC-RffU M 2 3Z.t±H25:l 0 liter/4)", NH 3 410 lite 
r/4)-. TMG 4 2. 24X10-4^/1), TMA 5:0. 2 
4X1 0-4^;v/4)-, H 2 ^1C j: »J 0 . 8 6 p p m(C# 
IRStlTci/^^?: 10X1 Gr*e;b/fl-C 1. 243-fS^ 
*&LT, M^*52 0 nm, S^-«K2 X 1 0l8/cm3, >> 
U =3>aR4 X 1 Ol8/cm3fir>S/D 3>(Si) K-^n^Al 
0.15Gao.85N A*6>fiRS^ h v/tf4 2 SrJgfiRUfc. 

[0 0 19] mz, N23Z.{*H 2 S: 2 0 liter/4)-, NH3 2: 1 
0 liter/4)-, TMG 4 2. 0X10-4tfl//j)tl. 54> 
|J3e«& LT , MIP^ 5 n mCOGaN jb> A 'J7S5 1 
4^bfe„ <WC N2X14H2. NH3 ®#MftS4-3ei: U 
T, TMG 4 7. 2X10-5W4), TMI 40. 19X 

Ino . 20Gao . 80N e>JEi&5#^M 5 2 4^ Ufe. $ £ 
tc ytu 5 1 t#FM 5 2 feHMfefrT?4 
U -e©±tCGaN *P>fS5/t'J7l5 1 4^Lfe„ Zl 
© «k d tC LT^:$ 5 5 n m©MQW«8i®fSfSM 5 4?£ 

[0 0 2 0] i^lC, •9-77-<7'»tgl©aS41 100 
•CtC^U M2Xl*H24l 0 liter/45-, NH 3 410 lite 
r/4)-, TMG 41. 12X10-4W4), TMA 4 0. 4 
7X1 0-4^;i//43\ CP 2 Mg 42X1 0-5^E;i//^T' 6 
O^i^LT, BtWMll. O/ttm, V^*S"?AOig) 
ZStK 5X101 9/cm3©-7 ^ * 2/ A (Mg) 4 K- ^ b p 
MAlo.08Gao.92N *»&JiJtS^9v KM 7 1 

[0021] r^tc, ^yr^Tm&KD'^m^i 100 

°ClO(58fU M2Xt±H 2 4 2 0 liter/4)-. NH3 4101ite 
r/4)-, TMG 4 1 . 12X1 0-4=E;i//43\ CP2Mg 4 2 X 
1 0 -5^=;i//4)-T* 1 4MSI#«& b T, 2 0 0 n m, 

V ^'^ 2/ ? A (Mg) ®g 5 X 1 0 19/cm3© v i/ V A (M 
g)4 K-yLfcpMGaN M7 2 4J&*Ufc. 

[0 0 2 2] ^IC T^ffil©?&g4l 10 0 

TClCfiS&U N 2 Xt*H 2 4 2 0 liter/4)-, NH 3 4l01ite 
r/4)-, TMG 4 1. 12X1 0-4^E;i//4)-. CP2Mg 44 X 
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1 0 -5^;i//#T! 0 . 5 fiflBW&LT. J»yP3*9 1 0 0 n 
m, V £T * is V A (Kg) 1 X 1 0 20/on3© V 2/ ? 
A(Mg)&K-^LfepSGaN )!i^i§3>^^ M7 3 

KM 7 1 v p^GaN 172, Jf7 Sit. £1£]$SStfi 

[0023] mz, wmmaisstttm^x. 

H7 3, pMGaN 17 2, V 5 y KM 7 1 tC— fiftC* 

tfc. «-?MKDna<f^fm. "iiafltfflfti o 

kV, S«|Bf.«Sf£ 1 itt A, ti-AOD^KfJilSO. 2 mm/ 
sec, tf-2*&6 0/tim#.' JBEK5. OXIO'ST 
orrtfeS. CI<7)«^iWJfcNC<fcy, n>#?hM7 
3 , p 3?GaN jf 7 2 , ? 5 y. KM 7 1 It-ftl-?^-^ 
mm 6X10 17/cm3, 3X10 17/cm3 2X10 17/c 
i 3 , ^n^2Qcm, 1 Qcm, 0. 7 Qcm© p§^§#£: 
&o£„ ZlCD^eilCL/T^M^O^xyN^W&tife. 

[0 0 2 4] ^{C, l^iJ7lSn+ M3K3*t 
iSJgUW5«*SB!<3>i[i' NM7 3<D±iZZ.Ay 

y*->*8SCJ: U**-v U 7iSn+ M3 K3fr*WI 

[0 0 2 5] #CtC, Si02M 1 0 <DWffi&i&WtZ ! i&&mi 
T, -e©^CD^2n>^^ hJg.7 3©±tC -$|{CNi/A 
u (5D2M&^LTm^9 — W^r^U 

[0026] -?-<z>«, ±§B®rfc<«asnfc'?x/N 

It, &m=H&\zW$[-£n, BBlKa%HKfi®U-- W*? 

SWfe. 3.CDU— (fit^t^^-^i&iH 1 Onmt? 

[0 0 2 7] ±IBl/— 0 0CDX^;i/^^T^' 
9 Alt, H2Kl5S3*T.*««C:&S. H2(CfcWt, f&ffi 
M 5 ICiiAS nfc^r-V U TT-fe-S^-Mt^. h >v A'i4 
2 (Z3#fe{C J; »J , m-?(t 977FI7 1 (7)^(C<fc *J , 

ffefc U fe3tit, #>f KM 4 l ft* i?£f£M 5 offlfflz-HftG 
LTfflUiLlSb<oftZ. ZL(D££. 8 0-4 

3 0 nrnT-feoTt^^PSiRt-S V^i"?A(Mg)^K 
-^tlifcGaN T?»S3ftfcM#fcVHZn?, a&*&Ofc 

[0 0 2 8] il^ODSCH^jgOAlGalnN ^Offcfc*?- 

ii, +;mc{mmftp^ftWi*iT^ftv^c#Hc, 4# 
&cp§9MWciSJ^®#ft<ft^5;i£fcft§,, -tons*. 
M<Z) S C H«igT-lt?SfiM{cS^1-SS-?lc*f-t5 Mt 

ft*SB^f>-r<ft-5. 3fsc«^it?S'[4M©pM 

-y^v^'f®!^ £ cdsT-a*- y u -ft i 
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^-^«t (MQW) £fflV>7cft\ ^-*-f-#jS#ig 
(SQW) ^, /WflBtT'fc.fcK xhvrtM 
4 2ftSft<T*>, i^fc*^yyffl&&«>tfT?£5©T? 

[0 0 3 0] X, ^7'yKl4, #-f KM4 1, 
/N°Jf4 2CD2/U n^j&gte, 1 X 1 0l7/cm3~ 1X10 
10 20/ cm 3^Mt h V \, 1X10 17/cm3OT"C-fe^ 2HKffiHC 

t&y, lxiozo/rfjsLtfcftsfcieaffiWSTb'r 

3*b<ftv\, 
[0 0 3 1] nMftV KM 4 lC0ff$l±5 0nm~3 0 

?j)Jilft^ft<, 3 00nmJ:'Jt)j?VNi:, 
7i'«<^-2>©1?StL<^^ 0 X, P§9^^^KM7 1 
<Z)i¥$it3 0 0 nm~l umiM.'t UV>„. 3 0 0nmj: 

y *v \ i: ^eh D3A*©?*m^> x ^ < & y , i m m <t y i¥ 
v > £m8&&wffl&frfr l J ?si4M 5 z&mm&z s 
20 e>-T3^ic3&y, w&M^<m^^m\i^hz\h\z 

- ^y/r^« y ^^^b^-r<ftS©T:-atb<ftV\ 
[0 0 3 2] 7,h-yA"M4 2C0jp$lt, 5~50nm** 
5nmJ:y ; t ) «<ftSi:?S'ffiM5lCfiW-&^ 
■V U TKbiA*?MAvjN$ <, 5 0 nmj: »J : fcJ?V^i:7^; 
CDB!i;ii«>J!&*5WBffct-S 4:*Kl*Vy 7®J*ttM 5 /\ 

jf 4 2(DA10vl B H B mt Mfflf5£InGaN ^if^^ 
l&mi,t=Mr£\Z\t, 0. 1-0. 3#g*U\, AlCD^i 

30 S<*oT^yr«)B!liii«)J!&*3W6TU 0. 3«fe 

»j**av^, fgffiisfc^rs^yroa^Ns^ 

[EI 2] Bg86SB9fflU-1J*?fl!>^*^^7^i» 

[^©SJiPH] 
1 0 0-U— WR? 
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7 l-^^>7 KM 
50 7 2-p§EGaNM 



V 
I 




h'' 

I; 



